
Fundamental to good management of a captive
flock is keeping detailed re c o rds of import a n t
life history events and genealogy. The know l-
edge of family relationships is essential to

genetic management in long-term captive bre e d i n g
p rograms. Re c o rd keeping systems should organize
and store this information in an easily accessible
f o r m a t .T h i s a l l ow s e va l u a t i o n o f c u r re n t a n dh i s t o r i c a l
management practices. St a n d a rdization of data
collection and re p o rting between centers can incre a s e
e f f e c t i ve sample size and simplify data analysis.

Crane re c o rd keeping systems have been evolving at
Pa t u xent since     and at ICF since     ( Ellis et al.
   ). A detailed description of Pa t u xe n t’s manual
( n o n - c o m p u t e r i zed) system is available in published
form (Ellis et al.    ) and examples of the most re c e n t
data forms are available from the authors. He rein we
outline the information that we consider essential for
the long-term management of a captive crane colony.
We also include information that will be helpful for
some collections invo l ved with more specialized uses.
Our presentation is of a manual system (Fig.  .)
o r g a n i zed to allow for limited redundancy while pro-
moting ready access to each form. We have included
Pa t u xe n t’s form sheets (Figs.  .- . ) and informa-
tion cells (IC’s) to provide useful information fro m
other systems (cited later) and our own observa t i o n s .

ARKS and Ot h e r
Co m p u t e r i zed Re c o rds Sy s t e m s
The need for a complex computerized re c o rds system
for general use by many institutions was identified by
the Committee on Laboratory Animal Re c o rds (   ) .
To facilitate the keeping of good re c o rds on animal
colonies, several systems for efficiently maintaining
specimen inve n t o ry, health, pro d u c t i v i t y, and vital
re c o rds have appeared (Brown    ; Seal and Ma k e y
   ). Most widely used in the avicultural community

is the computerized International Species In f o r m a t i o n
System (ISIS) designed to promote uniform re p o rt i n g
of basic demographic information for individual
specimens throughout the network of subscribing
institutions (Seal et al.    ,    ). With over   

institutions participating (   ), ISIS is rapidly
becoming the most common animal re c o rd keeping
system worldwide.

A n i m a l Re c o rd Ke e p i n g Sy s t e mI I I( A R K SI I I )i s
t h e c o m p u t e rs o f t w a rep rov i d e dt oI S I Sp a rt i c i p a n t s
( u t i l i z i n ga nI B Mc o m p a t i b l em i c ro c o m p u t e rw i t ha t
l e a s t   K R A Ma n d a h a rdd i s kw i t h a m i n i m u mo f  

m e g a by t e s ) .A R K SI I Ie n a b l e sm a i n t e n a n c eo fa c c u r a t e
u p - t o - d a t e re c o rd s . It i sa l s ou s e rf r i e n d l y.T h eA R K SI I I
s y s t e mp rov i d e su s e f u ls u m m a ry re p o rt sa n ds t a t i s t i c so n
c u r re n ti n ve n t o ry, b i rt h s ,d e a t h s ,a n dt r a n s f e r s .De t a i l s
o fe ve n t sf o ri n d i v i d u a la n i m a l sa re n o ti n c l u d e d ,s oi ti s
o f t e nd e s i r a b l et oa u g m e n tt h es y s t e mw i t hm o re
d e t a i l e d re c o rd so n re p ro d u c t i o n ,b e h a v i o r, e t c .

T h e i n ve n t o ry o f a zo o l o g i c a lf a c i l i t y i se a s i l y e d i t e d
a n d c h e c k e du s i n gt h eA R K S I I I p ro g r a m . By m e re l y
s e l e c t i n g t h eI S I S re p o rt f u n c t i o na n di n s e rt i n g a d i s k ,
t h ed a t a c a nb e t r a n s c r i b e d o n t ot h ed i s k a n d m a d e
re a d yf o rm a i l i n g t oI S I So r o t h e r i n s t i t u t i o n s .T h i s
p ro c e d u re a l l ow sf o r a re g u l a r l yu p d a t e d i n t e r n a t i o n a l
i n ve n t o ry o fa l l i n d i v i d u a l so fa n y s p e c i e s( o ro t h e r
t a xo n )f o r a l l m e m b e r i n s t i t u t i o n s . Fro mt h i s i n f o r-
m a t i o n ,I S I S p ro d u c e s va l u a b l e t a xo n re p o rt s
s u m m a r i z i n gb a s i c g e n e t i c a n dd e m o g r a p h i c i n f o r m a-
t i o n . In s t i t u t i o n s c a na l s oe a s i l y p rov i d ed i s k e t t e c o p i e s
o fa n i n d i v i d u a la n i m a l’s re c o rd ,a l l ow i n ge f fic i e n t
t r a n s f e ro fi n f o r m a t i o n w h e na n a n i m a li ss h i p p e d .

Information entered for each specimen is coded 
for easy re t r i e val of various re p o rts. ARKS III is cur-
rently able to provide   re p o rts which are useful for
in-house management. They are as follows: Collection
i n ve n t o ry; Specimen re p o rt; Ta xon re p o rt; Tr a n s a c t i o n
re p o rts; En c l o s u re log; Re p ro d u c t i ve history; Si b l i n g
tables; Pe d i g ree (for animals within the institution);
In b reeding (local); Age pyramid; Fecundity and
Mo rtality re p o rt; and International Zoo Ye a r b o o k
( I Z Y) re p o rt .

David H. Ellis, Joanna A. Tay lo r, Cla i re M. Mirande, 
Julia A. Langenberg, Marianne We l l i n g ton, 
B. H. Powell, and Janet L. Mc Mi l l e n

C H A P T E R  1 0

Re c o rd s



ISIS has produced three other programs which 
aid in re c o rd keeping and data re t r i e val. Me d A R K S
s o f t w a re provides medical re c o rds and re p o rts for
anesthesia, parasitology, clinical pathology, serum and
tissue banking, text for clinical notes, and medication
and vaccination re c o rds. T h e re is flexibility in design-
ing additional in-house modules. A pathology module
is under development. MedARKS is a suffic i e n t l y
complete system for medical re c o rds for a crane
collection and is presently used that way at ICF.

S PARKS software enables coordinators of bre e d i n g
p rograms to develop individual species studbooks 
and facilitates the management of breeding pro g r a m s
t h rough genetic and demographic analyses and
re p o rt s .

EGGS software, an egg log database, is curre n t l y
under development. It will enable the complex re p o rt-
ing re q u i red for the management of a colony of
b reeding cranes. Cu r rently functioning as re l a t i o n a l
databases, both MedARKS and EGGS cannot
p e rform without up-to-date re c o rds in ARKS III.

Other computerized re c o rds systems are also ava i l-
able which can accommodate detailed information 
on pro d u c t i v i t y, health, and many life history eve n t s
(e.g., Sciabbarrasi and London    ) and can be used
for management of ve t e r i n a ry data (e.g., Castleberry
et al.    ; SNOMED    ,    ) .

The Pa t u xent Re c o rds Sy s t e m
The Pa t u xent re c o rds system is presented schemati-
cally in Fig.  .. In designing re c o rds, each form is
g i ven a descriptive title and is assigned a letter which is
re f e r red to in the text. Using the alphabetical designa-
tors, that fig u re serves as an index to the text.

The crane colonies at Pa t u xent and ICF are
c h a r a c t e r i zed by few species and many bre e d i n g
adults. The breeding birds in our collections are often
e n d a n g e red species or subspecies. Because of the need
to closely monitor all pertinent aspects of growth and
p roductivity for each individual, other computerize d
re c o rds systems presently available do not fulfill all 
of these needs.

Be l ow, we describe a manual system designed at
Pa t u xent to re c o rd the detailed information we re q u i re
for each bird. We will also provide some details of the
ICF system where it differs significantly from the
Pa t u xent system. The system can also be modified for
use with smaller collections and for colonies of other

avian species. We provide details on the use of the
system including filing instructions and a table of
a p p ropriate responses for a sample of life history
e vents. We indicate, for example, which re c o rds are
c reated or modified when an egg is laid, a chick
hatches, etc. The system is designed to allow for
limited re d u n d a n c y, for ease in manual filing and
re t r i e val, and for ease in conversion to automated
p rocessing. Po rtions of the manual system have been
automated in DOS and re q u i re an IBM compatible
computer (minimum capacity   ) with   K RAM.
The automation process is continuing.

In designing the re c o rds listed on Fig.  ., we fol-
l owed several conventions. First, to limit re d u n d a n c y
and for ease in re c o rd re t r i e val, whenever possible, use
the individual identification number (ID, which also
codes the leg band number in the Pa t u xent collection)
as an index to all re c o rds where the specimen appears
as an individual. In Pa t u xe n t’s system, the ID also
indicates the hatch ye a r, so re c o rds filed by ID are also
in chronological ord e r. We recommend placing the
ye a r, taxon, and ID along the top or in the upper right
corner of each form sheet. To avoid confusion in
re p o rting re p ro d u c t i ve success, we count all chicks
reaching   days of age (hatch day is day ) as fle d g e d .
Fi n a l l y, we re s e rve a column on many forms for the
initials (or name) of the person re c o rding each entry.
In some countries, this last provision is re q u i red by
law for medical re c o rd s .

In Fig.  ., the re c o rds are arranged from left to
right chronologically by life history events. In d i v i d u a l
and pair re c o rds are near the top followed by daily
w o rking re c o rds, summary re c o rds, planning re c o rd s ,
and visual aids. Most of the re c o rds contain informa-
tion about individual birds. Some, howe ve r, give
readings from machines, and one, the Annual Ti m e
Line, provides a visual display of all regularly sched-
uled husbandry activities and the general phenology
of the breeding season. Most of the re c o rds follow a
highly stru c t u red format; an exception is the Da i l y
Log. In all,   to   re c o rds and aids are treated in 
the narrative .

Individual and Pair Records

I n d i v i d ual File. A file, maintained for each adult
crane, is created at fledging (  days) when a Re a r i n g
Re c o rd (B, C) is closed and an Individual Log (R) is
c reated. The file serves as a folder for all pert i n e n t
re c o rds on an individual. Re c o rds included in the fil e
a re the Individual Re c o rd (L), the Individual Log (R),
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Fig. 10.1. Schematic of re c o rds system.



the Rearing Re c o rds (B, C), and the Ge n e a l o g i c a l
Su m m a ry (Y). At Pa t u xent when an individual dies,
all Medical Re c o rds (the Medical Re c o rd [J], the
Physical Examination Re c o rd [K], and the Ne c ro p s y
Re c o rd [I]) are transferred to the Individual File 
which is then transferred to the Mo rtality File. If an
individual is transferred to another institution, all of
the above re c o rds including breeding re c o rds are
copied and transferred with the crane. The original 
file is then filed by taxon and ID, with files of other
dispersed bird s .

A. Egg Ca rd. An Egg Card (Fig.  .) re c o rds 
all events from laying to hatching. The Egg Card is
also used to re c o rd weight changes and to plot these
against a normal weight loss curve so adjustments 
can be made in the incubation conditions. Ha t c h i n g
e vents are re c o rded on a separate Chick Ha t c h i n g
Re c o rd. Information re c o rded includes strength of
calls and movements, and times of pip, rotation, and
emergence. Abnormalities in position, egg waste, or
the hatched chick are also noted. It is important to
re c o rd the chick’s ID number, tattoo, or name for
re f e rence on the Egg Card. Egg Cards are filed by 
ye a r, taxon, and dam ID.

B. Hand-Reared Chick: Da i ly Log. Ha n d -
re a red chicks are weighed and inspected re g u l a r l y.
This re c o rd (Fig.  .), a running log on the pro g re s s
of each chick through fledging, is posted on the door
of the chick’s pen. Weight gain is emphasized in this
re c o rd because toe and leg deformities fre q u e n t l y
result when growth is too rapid (Carpenter    ,
   ). Data on physical condition, medical
t reatments, behavior, food consumption, hyd r a t i o n ,
socialization with other birds, and weight are
re c o rded. Weight is also plotted against a normal
weight change curve for the species and is used to
decide if food withholding is necessary to decrease 
the likelihood of deformities. Once a chick has
fledged, this re c o rd is transferred to the In d i v i d u a l
File. Duplicate re c o rds may also be grouped by 
t a xon and filed by ye a r.

C. Pa rent Reared Chick: Da i ly Log. For many
chicks re a red by their own or foster parents, this
re c o rd (Fig.  .) provides a running list of examina-
tions, medical treatments, and behavioral observa t i o n s
t h rough fledging. X’s in the rows and columns of 
the form indicate the normal schedule for exams,
t reatments, and medications. Once the chick has

fledged, this re c o rd is transferred to the
Individual File which is filed by taxo n
and ID. These re c o rds may also be
g rouped and filed by ye a r.

D. Pair Histo ry: Behav i o r. Fo r
some pairs, especially those of endan-
g e red species, detailed behavioral notes
a re made throughout the bre e d i n g
season. As a minimum, a running log
should be kept indicating the degree to
which a pair behaves as a social unit.

Included are annual notes
on the general frequency of
unison calling (Arc h i b a l d
   ), the distance ro u-
tinely maintained betwe e n
b i rds, the presence or
absence of key social and
agonistic displays (Ellis et
al.    ) that indicate
compatibility of mates,
a n d peculiarities useful 
in signalling change in
c o m p a t i b i l i t y. Ot h e r
behavior patterns useful 
in evaluating a pair are
discussed in Chapter .
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Fig. 10.2. Two sides of the Egg Ca rd, Fo rm A.



This form should include details of pair formation.
For example, the re c o rd should indicate whether the
b i rds we re re m oved from a flock as a result of naturally
choosing each other as mates, or whether the pair
resulted from penning a male and female side by side
until favorable behavior was observed. Details of pen
numbers and duration of stay should be indicated
h e re. This form is filed by taxon and male ID. Pa i r
histories of extant pairs are filed separately fro m
re c o rds of former pairs.

E and F. Pair Histo ry: Incubation and
R e a ring. These forms (Fig.  .) provide a ye a r - by -
year evaluation of a pair’s performance in incubation
and chick rearing for the duration of the pair’s
existence. File by taxon and male ID.

G. Sire / Dam Art i ficial Insemination Reco rd .
A detailed re c o rd (Fig.  .) is made for each bird
i n vo l ved in the AI program. This form is used to
e valuate responses to AI and to provide the raw data
for investigating topics such as timing of semen
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Fig. 10.3. Chick rearing re c o rds, Fo rms B and C.



p roduction, synchrony of mates, and suitability 
of AI techniques and paternity. Data is re c o rded for
responses to AI, semen quality and quantity, and
seasonal changes in the distance between pubic bones
and condition of cloaca, both of which are indicators
of the approach of egg laying (see Gee     a n d
Chapter llA). Si re / Dam AI Re c o rds are filed by ye a r,

t a xon, and ID. The original copies of these forms,
arranged by pen number, are included in a loose-leaf
notebook that serves as an annual field log for AI.

H. Sire / Dam Repro d u c t i ve Reco rd. T h e
Si re / Dam Re p ro d u c t i ve Re c o rd (Fig.  .) provides a
c u m u l a t i ve list, egg by egg, of the re p ro d u c t i ve perf o r-
mance of each breeding pair. Not only can fert i l i t y
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Fig. 10.5. Some breeding and medical re c o rds, Fo rms H, J, and K.



and hatchability be evaluated from this form, but any
aberrance in progeny surv i val is also apparent. T h i s
form is pre p a red throughout the breeding season in
conjunction with the Egg Cards (A), Egg Logs (HH),
and Si re / Dam AI Re c o rds (G), and is filed by ye a r,
t a xon, and ID.

I. Necropsy Reco rd. On this form, re c o rd details
of the post-mortem examination and histopathologi-
cal tests. IC’s provide: location and time of death,
weight, general body condition, a brief medical
h i s t o ry, anatomical abnormalities, and name of
p e rforming pathologist. The form lists tissues and
other materials retained, carcass deposition, informa-
tion on diagnosis, and, where possible, cause of death.
We recommend the tabular separation of the most
f requent causes of death for ease in data extraction.
This form is filed by taxon and ID. A copy may also
be placed in the Mo rtality File in the Individual Fi l e .

J. Medical Reco rd. For chicks, the Ha n d - re a re d
(B) or Pa re n t - re a red Chick: Daily Log (C) serves as a

medical re c o rd. For a fledged bird, a separate Me d i c a l
Re c o rd (Fig.  .) is created when the bird first show s
clinical signs requiring veterinarian care. Me d i c a l
Re c o rds include treatment instructions, a summary of
t reatments, and personnel invo l ved in patient care as
well as a description of the injury or disease. File by
t a xon and ID, with live bird re c o rds filed separately
f rom dead. Copies of the Medical Re c o rd of dead
b i rds are included in the Mo rtality File, which
becomes part of the Individual File, and also with
other medical re c o rd s .

K. Physical Examination Reco rd. In the fall 
of the ye a r, each bird is given a physical examination
(annual health check). This re c o rd (Fig.  .) is fil e d
by taxon and ID for living birds, and like other
medical re c o rds of dead birds, it is placed in the
Mo rtality File in the Individual Fi l e .

L. Individual Reco rd. The Individual Re c o rd
( Fig.  .) provides an ove rv i ew of the life of an
individual crane as well as an index to all other 
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re c o rds where this bird appears as an individual.
Details of various phases of the crane’s life are kept 
on more specific re c o rds (discussed later). This and
s e veral other re c o rds are filed by taxon and ID in the
Individual File. Separate files are maintained for 
dead or dispersed bird s .

Daily Working Records

Daily logs or re p o rts are useful for immediate com-
munication between staff and to temporarily re c o rd
information while working at sites remote from the
re c o rds room. At ICF, a daily log is used year ro u n d
and supplemented with a chick re p o rt during the
b reeding season. At Pa t u xent, the following daily work
re c o rds are used.

M. Da i ly Log. Animal caretakers make a pre l i m i-
n a ry re c o rd of husbandry activities in the Daily Log.
T h e re a f t e r, many details (such as pen-to-pen move s ,
unusual behavioral observations, and injuries or
illnesses) are transferred to the Individual Log (R) or
s p e c i fic re c o rd sheets, but the Daily Log from each
year is retained and filed chro n o l o g i c a l l y. This is the
only re c o rd of many routine activities.

N. Incubato r / H atcher Da i ly Reco rd. T h i s
form (Fig.  .) provides a log of mechanical incuba-
tor and hatcher temperature and humidity conditions.
Ty p i c a l l y, readings are taken - times per day. T h e s e
re p o rts are filed chronologically and by machine
n u m b e r.

O. Nata l i ty Sheet. This form (Fig.  .), a
c h ronological list of all natalities, is used to assign ID
numbers to chicks at hatching time. Entries are made
manually as each chick hatches and the form can be
generated by computer from Si re / Dam Re p ro d u c t i ve
Re c o rds. Filing is by year with the Egg Cards (A) or
chick hatching re c o rd s .

P. Pa re n t - R e a red Chicks: Da i ly Check Sheet.
One copy of this form (Fig.  .) is used each day as
the chick care teams travel through the colony to
examine and/or provide medical treatments to all
chicks being re a red by crane pairs. After the tour
t h rough the collection, the information for each chick
is transferred to the appropriate Pa re n t - Re a red Chick:
Daily Log (C). T h e re a f t e r, a Daily Check Sheet is
p re p a red for the next day by transferring information
f rom the previous day’s Daily Check Sheet and the
examination/medication schedule on the Pa re n t -
Re a red Chick: Daily Log (C). These forms are fil e d
c h ronologically by ye a r.

Q. Breeding Pairs: Da i ly Check Sheet
( Wa l k Th rough Sheet). This check sheet (Fi g .
 .) is pre p a red daily for the caretaker to use while
walking through the crane colony to inspect each
p a i r, re c o rd nest condition, determine the number
o f eggs or chicks, and to evaluate nest attendance
and other adult behavior. One copy of the form is
s u f ficient for   pairs. At the end of the day, infor-
mation on egg and chick numbers is transferred to
the form for the following day. This form is used 
in planning egg moves and in rating each pair’s
incubation and rearing performance at the end 
of the breeding season.

R. Individual Log. A running log of eve n t s ,
f rom fledging to death, pertaining to the individual
is kept on this form (Fig.  .). The information is
later transferred to more specific re c o rds such as
Individual Re c o rd (L), Pair Hi s t o ry: Behavior (D),
and Medical Re c o rd (J). This log is filed in the
Individual Fi l e .

S. Ve t e ri n a ry Logs. T h ree log books provide 
a chronological re c o rd of ve t e r i n a ry activities. Fi r s t ,
for each mort a l i t y, the Ne c ropsy Log includes
p o s t m o rtem findings, samples (cultures and other
materials), fate of carcass, and diagnosis. Second, 
the Radiology Log indexes the radiograph files, 
and third, the Laboratory Log re p o rts detailed 
results of microbial cultures, fecal examinations, 
blood tests, etc. Filing is chronological by year 
for each log.

T. Accession Book. The Accession Book 
( Fig.  .) is the most fundamental re c o rd kept for an
animal colony. Akin to the specimen catalog for a
museum, it is a cumulative log of all cranes that have
been or are a part of the collection. Various taxa can
be logged in different books, or more commonly, 
all are logged in the same book, chro n o l o g i c a l l y,
a c c o rding to arrival date or hatching or fledging date
(for chicks originating at the facility). All birds that
reach fledging age are included, but chicks that 
die before fledging may or may not be included. 
Bi rds that are owned by the institution but housed
e l s ew h e re are also included. Accession book re c o rd s
can be easily maintained on ARKS III.
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Fig. 10.7. Some daily working re c o rds, Fo rms N-P.



Summary Records

These re c o rds provide an ove rv i ew of the colony and
facilitate long-term management of a crane flock. 
All collections should have a system that, at least
a n n u a l l y, summarizes flock size, acquisitions (birt h s
and transfers in), and dispositions (or depositions, 
i.e., deaths and transfers out). Pa t u xent uses the
f o l l owing re c o rd s .

U. Specimen/Pen Inve n to ry (Monthly
R e p o rt). For each taxon, an automated Sp e c i m e n
In ve n t o ry (Fig.  .) is updated and pre p a re d
m o n t h l y. Individual birds of a taxon are listed by 
ID number, except for paired females who are listed
immediately after their mates. A copy of this inve n-
t o ry is carried by caretakers when returning birds to
pens and when locating an individual in the colony.
A second automated version of this data, the Pe n
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In ve n t o ry, is indexed by pen complex and pen
n u m b e r, with individuals in the same pen listed
numerically by ID, or with paired females listed
immediately after their mates. This is the version used
each day while the caretaker walks through the colony
to check that each bird is in the appropriate pen.

A copy of each monthly update is placed
c h ronologically in the arc h i ves to act as a historical
description of the colony. ARKS III provides its ow n
Specimen In ve n t o ry as a re p o rt .

V. Flock Totals and Production Updat e
( We e k ly Report). A weekly summary of flock size 
is pre p a red by balancing natality and acquisitions 
with mortality and depart u res. This re p o rt (Fig.  .)
p rovides a summary for internal re v i ew and for
informing cooperators of recent changes in captive
colonies. The Weekly Re p o rt is our most useful
document for re v i ewing egg production and chick
s u rv i val during the breeding season. Weekly re p o rt s
a re filed chro n o l o g i c a l l y.

W. Pro pag ation, Immigration, Emigrat i o n
and Po p u lation Ta bu lation (Giant Table). 
The demography of a taxon within the colony is
s u m m a r i zed for its entire history in the Giant Ta b l e
( Fig.  . ). Row headings are years. In our ve r s i o n ,
nearly   columns are divided into  major column
g roups. This table is updated at the end of each
b reeding season and is our most useful document
f o r quickly summarizing demographic trends for
e a c h t a xon within the colony.

X. Annual Production Summary. This re p o rt
( Fig.  . ), pre p a red at the end of the bre e d i n g
season, provides an annual summary of egg and
c h i c k p roduction for each dam, whereas colony
summaries are provided in W, above. This re p o rt
combines all of the information from the individual
Dam Re p roduction Re c o rds (H) and Egg Cards (A).
Filing is by taxon and year with the Si re / Da m
Re p ro d u c t i ve Re c o rds (H).
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Fig. 10.9. Two summary re c o rds, Fo rms U and V.
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Fig. 10.11. Two summary re c o rds, Fo rms X and AA.



Y. Genealogical Summary. The genealogical
re c o rds for each crane taxon are derived fro m
Si re / Dam Re p ro d u c t i ve Re c o rds and AI Re c o rds. An
ancestral chart, similar to that used for humans and
a vailable from regional genealogical societies, is useful
as a visual aid. This and other genealogical re c o rds for
each individual bird are filed within the In d i v i d u a l
File. Genealogical summaries can be produced by
S PARKS software. Genealogical re c o rds, kept for all
k n own captive individuals of a species in a studbook
(e.g., Sh e p p a rd     and Chapter ), fre q u e n t l y
include inbreeding coeffic i e n t s .

Z. Semen Bank Inve n to ry. This inve n t o ry sys-
tem consists of a running log of samples entering the
semen bank and a semen inve n t o ry file wherein all
samples from an individual male are listed as they
enter the bank. Detailed re c o rds on the handling of
each sample (see Chapter  B) are also made, but the
essential details of semen quality, volume, cane num-
b e r, location, and source are re c o rded on the
i n ve n t o ry sheet for each donor. A separate re c o rd is
also maintained for each cryo p re s e rvation tank.
Column headings are taxon, ID, pen, date the sample
was fro zen, volume, location in tank, and comments.

M o rta l i ty File. W h e n e ver a mortality occurs,
the Mo rtality Su m m a ry (AA) is updated, and the
Ne c ropsy Re c o rd (I), Medical Re c o rd (J), Ph y s i c a l
Examination Re c o rds (K), and all re c o rds in the
Individual File are transferred to a Mo rtality Fi l e .
Mo rtality Files are filed by ye a r.

AA. Morta l i ty Summary. Crane mortality is
tabulated chronologically from the Ne c ropsy Re c o rd s
and the Ne c ropsy Log (one of the Ve t e r i n a ry Logs). 
At the beginning of each ye a r, a new re c o rd is begun
( Fig  . ). Filing is by ye a r. ARKS III can generate an
i n ve n t o ry of all deceased bird s .

BB. Ca rcass Inve n to ry. A running list is kept of
all carcasses by taxon. In addition, a tag, including
death date, ID, and cause of death, is attached to each
c a rcass. The Carcass In ve n t o ry includes data from the
specimen tag, plus storage site, final deposition site,
and necropsy number. This re p o rt is kept in the
permanent files, howe ve r, for ease in data entry, a 
copy can be kept at the carcass storage site.

CC. Shipment Report. This is a running list of
b i rds sent to or re c e i ved from other institutions.
Because it duplicates entries in the Accession Book
(T), it may be unnecessary to keep this re c o rd (espe-
cially if the Accession Book is automated in ARKS III
or otherwise). Column headings indicate date sent,
t a xon, ID’s, recipient, and purpose of transfer.

DD. Ve t e ri n a ry Ca re Summary. From the
re c o rds listed in the “m e d i c a l” and “m o rt a l i t y”
columns in Fig.  ., a Ve t e r i n a ry Care Su m m a ry can
be pre p a red annually. Included are totals by sex and
age class for surgical, diagnostic, and radiographic
p ro c e d u res, and for medications used. This prov i d e s
an ove rv i ew of significant medical activities for the
year and can be used to identify trends and make
recommendations for improved collection manage-
ment. The MedARKS system also creates summary
re c o rds sorted by time period, taxon, pro c e d u re, or
p roblem, and is re t r i e ved by key word s .

Planning Records and Visual Aids

Wall-mounted charts or diagrams are useful in work
a reas to provide current information for management
decisions. Pa t u xent has found the following visual 
aids useful. In addition to Pa t u xe n t’s forms, ICF uses
erasable boards or bulletin boards to display maps 
(of bird, pen, and egg locations), examination and
t reatment schedules for chicks, and a list of ongoing
medical cases.

EE. Annual Time Line. This display board 
( Fig. .) is a valuable aid in planning activities that
occur for only a portion of the calendar ye a r. By using
d i f f e rent colors for the horizontal bars for each taxo n ,
it is possible to display scheduled events for seve r a l
taxa on one time line.

F F. Egg Laying Interval Reco rd. The dura-
tion and timing of the egg laying period for each
year and the intervals between eggs are summarize d
for each female in this re p o rt (Fig.  . ). The timing
of egg re m oval, important in assessing maximum
p ro d u c t i v i t y, should be indicated for each egg on the
form (see Chapter ). This form is filed by taxon, ID,
and ye a r.

GG. Egg Ca rd Boa rd. On this display board ,
each pen containing a pair of cranes, and each single
but potentially pro d u c t i ve female, is given a label.
T h e re are also separate labels on the board for each
mechanical incubator. As eggs are laid, intro d u c e d ,
or re m oved, the Egg Cards (A) are affixed beneath
the appropriate labels on the Egg Card Board. T h i s
b o a rd provides a quick update on the location of
each egg in the breeding colony and each incubator.
In conjunction with the Egg and Chick Board
(MM), this board serves as one of the most useful
visual aids in planning egg moves and other aspects
of incubation.
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HH. Egg Log. This re c o rd (Fig.  . ) provides a
c h ronological list of all eggs laid for each taxon. It is
useful as a visual aid in the management of egg move s
and in updating the Weekly Re p o rt (V). Data fro m
these forms are used for productivity summaries.

II. Egg Chro n o lo gy Boa rd. This aid can be
used to follow the pro g ress of a selection of the most
valuable eggs (usually the eggs of endangered taxa).
Column headings are dates. Rows are individual eggs.
Each egg is re p resented by a  -day-long adhesive strip
a f fixed to the board. General events in the incubation
of all eggs (e.g., timing of earliest vocalizations, entry
into the air cell, pipping, hatch date, and chick ID)
a re printed on each strip. Egg locations are written 
on the strip following each egg move. Using the Eg g
C h ronology Board, a caretaker can quickly determine
location and stage in development of each egg.

JJ. Hatcher Boa rd .
When late-term eggs are
m oved from nests or art i fic i a l
incubators to the hatcher, the
Egg Cards (A) are affixe d
beneath the label for the
a p p ropriate hatcher on this
display board .

KK. Art i fic i a l
I n s e m i n ation (AI)
P lanning Scheme. A
detailed breeding strategy for
each individual in the colony
is condensed into this form
( Fig.  . ). Copies are
included for easy re f e rence in
the annual field log for AI.
This re c o rd provides a useful,
brief description of the pair
h i s t o ry and AI re c o m m e n d a-
tions. This form is filed by
t a xon and year with the
Si re / Dam AI Re c o rds (G).

LL. Oviposition and
I n c u b ation Chro n o lo gy
(Giant Check Sheet).
This large display form
depicts the chronology of
egg laying and egg move s
for a breeding season.
Column headings are days

beginning with the date of the first egg of the season.
Rows are either dam ID or pen numbers. All females
of one taxa are grouped together with the first female
to lay occupying the most elevated row. Data is
transcribed to this check sheet directly from the
Breeding Pairs: Daily Check Sheet (Q). An under-
lined check mark indicates the day ov i p o s i t i o n
o c c u r red. A check mark indicates the pair is incubat-
ing. Eggs re m oved or added are indicated by plus or
minus signs and numbers. For example, a two egg
clutch re m oved to encourage a pair to lay again
would be indicated by a “–” in lieu of the check for
that day. This form simplifies predicting when a pair
is due to re c ycle (re-lay). The form is also useful in
planning egg moves and in re c ycling pairs so that the
best foster parents are in the proper re p ro d u c t i ve
state to re c e i ve eggs or chicks of endangered taxa. It
is helpful to have each pair’s incubation perf o r m a n c e
rating next to the dam ID or pen number. Ha t c h
date and chick ID numbers are placed at the end of
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the row when the pair is no longer incubating.
On e form is generated each year and then fil e d
c h ro n o l o g i c a l l y.

MM. Egg and Chick Boa rd. Using a ferric
b o a rd and magnetic labels, this visual aid displays the
number and taxon of eggs or chicks each pair is
incubating or rearing. As for the Egg Card Board ,
each breeding pen is listed. Beneath each pen label,
c o l o red circles (eggs) and squares (chicks) indicate 
the appropriate number and taxa for eggs and chicks
attended by each pair of foster parents. This visual aid
is especially useful in planning egg and chick care
during the period when many pairs of foster pare n t s
a re in transition from incubation to chick rearing. 
By contrast, during incubation, the Oviposition and
Incubation Chronology (LL) and the Egg Card 
B o a rd (GG) are most useful.

NN. Patient Boa rd. This display board is
maintained at the hospital with a copy in the care t a k e r
w o rk area. It serves as a visual aid for use in caring for
h o s p i t a l i zed cranes. On it, treatment instructions and
other re c o rds pertinent to patient care are posted.

System Us e
The   or so forms, files, notebooks, and display
b o a rds that comprise the Pa t u xent system provide a
b road, detailed framew o rk for the management of 
the most important data for a crane colony. Not all
re c o rds need to be used by eve ry institution. Fo r
example, if, at one institution, all eggs are mechani-
cally incubated and all chicks are hand-re a red, then
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those re c o rds dealing with foster parent incubation
( E , Q, LL, and MM), and foster parent rearing (C, F,
P, and MM) are not used. If all propagation is thro u g h
naturally fertile pairs, then all re c o rds dealing with
a rt i ficial insemination (G, Z, and KK) can be
e l i m i n a t e d .

The system can also be streamlined for use in ve ry
small crane colonies. W h e re few breeding pairs pro-
duce few eggs, many of the visual aids and pro d u c t i o n
re c o rds become unnecessary. The most fundamental
re c o rds are H, R, T, U, W, and AA. Little can be omit-
ted from this nucleus of re c o rds without sacrific i n g
the future usefulness of the colony. Because of the
value of the re c o rds, we recommend that a duplicate
copy be stored in a separate building.

Without actually using the system for a bre e d i n g
season, it is difficult to understand the flow of infor-
mation. Table  ., howe ve r, provides an ove rv i ew of
system use. He re, appropriate system responses are
p o rt r a yed for some life history events of a foster par-
e n t - re a red crane. When an egg hatches, for example, it
is first re c o rded on the Breeding Pairs: Daily Check
Sheet, then the Egg Card (A) is re m oved from the Eg g
C a rd Board (GG), and the hatching date and ID are
placed on the Natality Sheet (O), Egg Card (A), Eg g
C h ronology Board (II), Oviposition and In c u b a t i o n
C h ronology (LL), Egg and Chick Board (MM), Da m
Re p ro d u c t i ve Re c o rd (H), and Egg Log (HH). A
change is made on the chalk board, precursor of the
Weekly Re p o rt (V), an entry is made in the Ac c e s s i o n
Book (T), and a Rearing Re c o rd (C) is cre a t e d .
Ultimately the Pair Hi s t o ry Re c o rds (E and F),
Sp e c i m e n / Pen In ve n t o ry (U), Giant Table (W) and
the Genealogical Su m m a ry (Y) must also be modifie d .
All of these changes must be made by hand in a
manual system. In a computer managed re l a t i o n a l
database, howe ve r, entry of the hatching event at one
l e vel will yield appropriate responses for all other
re c o rds linked in the software matrix.

Patuxent’s Automated Records System

At Pa t u xent, we have automated much of the re c o rd s
system presented here. We first experimented with 
the ISIS/ARKS program, but noted that at that 
time ARKS was unable to deal with the complex
management of eggs. EGGS software, adapted fro m
Pa t u xe n t’s complex manual system, is being deve l o p e d
to operate with ARKS III. Another limitation of
ARKS was that the details of life history events of the
individual went into a general database named

“ Special Da t a” with the result that no re l a t i o n a l
manipulation was possible. Fo rt u n a t e l y, home grow n
p rograms can be incorporated with ARKS III to
p e rform this function (L. Bingaman Lackey,
Hendersonville, No rth Carolina, personal
c o m m u n i c a t i o n ) .

One final drawback of ARKS was that Pa t u xe n t’s
ID numbers we re incompatible to use as accession
numbers, so separate accession numbers had to be
assigned. ICF and most institutions have been able 
to use their ID numbers as the ARKS accession num-
bers. Because of the early inflexibility and limitations
of the ISIS/ARKS system (now somewhat alleviated
by the availability of MedARKS, SPARKS, and
EGGS), Pa t u xent redesigned the manual system 
( Ellis et al.    ) and began automation. Today about
o n e - t h i rd of the IC’s in the Pa t u xent system have 
been automated. T h e re is no need to automate visual
aids and many re c o rds in Fi g u re  .. The re c o rds 
that should be automated are: Egg Card (A), Pa i r
Hi s t o ry: Incubation and Rearing (E,F), Si re / Da m
Re p ro d u c t i ve Re c o rd (H), Individual Re c o rd (L),
Individual Log (R), Natality Sheet (O), Ac c e s s i o n
Book (T), Sp e c i m e n / Pen In ve n t o ry (U), We e k l y
Re p o rt (V), Annual Production Su m m a ry (X),
Genealogical Su m m a ry (Y) Mo rtality Su m m a ry (AA),
Shipment Re p o rt (CC), Egg Laying In t e rval Re c o rd
(FF), and Egg Log (HH). The following re p o rts can
be generated from retrieving data from other re c o rd s
and without additional data entry: Natality Sheet (O),
Accession Book (T), Sp e c i e s / Pen In ve n t o ry (U),
Weekly Re p o rt (V), Giant Table (W), Annual
Production Su m m a ry (X), Shipment Re p o rt (CC),
Egg Laying In t e rval Re c o rd (FF), Pair Hi s t o ry :
Incubation (E), Pair Hi s t o ry: Rearing (G), In d i v i d u a l
Re c o rd (L), Genealogical Su m m a ry (V), Mo rt a l i t y
Su m m a ry (AA), and Egg Log (HH).

Re c o rd Ke e p i n g
The Pa t u xent system consists of a complex array of
re c o rds linked through limited redundancy to prov i d e
for the systematic retention and collation of the data
of interest in managing a large crane collection. T h e
manual and automated systems are so closely linked
that it is possible to use all or part of either without
i n o rdinate duplication of effort. The automation
p rocess is continuing. Ha rd copies of the individual
form sheets are available from Pa t u xe n t .
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I C F ’s system is designed for re l a t i ve simplicity and
ability to integrate information with other institutions
t h rough ISIS/ARKS. Centralized individual fil e s
contain essentially all of an individual’s re c o rds. ICF
has developed a simple, computerized-text system for
re c o rding behavioral events. Im p o rtant behavioral and
re p ro d u c t i ve milestones for the individual are also
re c o rded in ARKS III. MedARKS is used for medical
re c o rds, and copies are placed in the individual 
files. Annual summaries are produced and used for
b reeding objectives and re p o rt s .

Either system can be pared down for use with
smaller collections or can be modified for use with
other taxa. The use of such systems is essential to the
long-term management of any crane colony intended
for propagation or scientific re s e a rc h .

One final recommendation is of great import a n c e .
Although all animal care staff take and re c o rd infor-
mation, each institution should designate one or two
Re c o rd Keepers (or Registrars) who closely manage
the entry of data into the automated system. At ICF,
separate individuals handle ARKS and Me d A R K S
re c o rds. Each Re c o rd Keeper should be fully familiar
with the system, participate regularly in data entry,
and serve as backup replacement in the event of loss of
the other Re c o rd Ke e p e r. Howe ve r, a chief Re c o rd
Keeper should oversee and control data entry to
m i n i m i ze errors in the data entry.
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